Applicant No.: 10/776,176 
Amdt. dated May 28, 2005 
Reply to Office action of Nov. 2, 2005 



Amendments to the Drawings: 



The attached sheet of drawing includes changes to Fig. 1 and 10, we are include the 
plate26 which was explained in the specification of patent (see paragraph [0099]). 

The Figure 11 was included, which is a detail of the adjusting of the transversal section 
for the dilution treatment chamber. 



Attachment: 

Amended Sheet 
Added sheet 
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«S BEST AVAILABLE COPY 

REMARKS/ARGUMENTS 

The above amendments have been made to more clearly define the present invention in 
view of the cited prior art and to improve the wording. 

In the specification and claims, the modifications better clarify the method and 
apparatus of the present invention, correct typographical and unintentional errors, and 
distinguish the present invention from, others patents that were brought to the attention 
of the Applicant. 



i 



The applicant respectfully submits that no new subject matter has been added. 

The spjcture of the application was reorganised, the initial structure was as follows: 

i 

Description: 1 apparatus for separation 

2 method for separation 

3 apparatus for mixing/treating 

4 method for mixing/treating 
Claims: 1 apparatus for separation 

2 method for separation 

3 apparatus for mixing/treating 

4 method for mixing/treating 

For this amended application, we agreed to group descriptions and claims for better 
comprehension and reflect the present as follows: 

Specification 1 apparatus for separation and/or mixing and/or treatment 
2 method for separation and/or mixing and/or treatment 

Claims: 1 apparatus for separation and/or mixing and/or treatment 
2 method for separation and/or mixing and/or treatment 
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Appl 



cant No.: 10/776,176 



Amdt. dated May 28, 2005 



Also, 



BEST AVAILABLE COPY 



the "Summary of the Invention", " Brief description of the drawing" . " Description of 
the preferences embodiments" , " Description and method of apparatus in sep aration 
and/or mixing, and/or treat in g/ ' and "Uses" sections, have been amended to reflect the 



amended set of claims. The other following modifications were made to the specification 
(and the claims) to improve the idiom thereof and eliminate unintentional confusion 



between different parts where applicable. 



The applicant respectfully believes that all of the above concerns are readily inferable 
from fjhe specification and/or the drawings as originally filed. Accordingly, no new subject 
matter has been added to the specification of the present application. 

In the drawings, the figure 1 1 illustrating the description originally filled has been 
introduced. 



All apparatus/methods disclosed in prior art documents refer to divide particles/fluids 
stream in groups of particles by either using mechanical rotary devise and/or blowing, 
and/orj sucking area of air thereon, in- a open chamber and need to suck all the amount of 
blowing air entraining fines particles to be filtrated particulate out therefrom. 

Accordingly, the applicant strongly believes that the apparatus/method of the present 
invention is new, involves and inventive step to solve a specific problem as having an 
industrial applicability;, because using treatment fluid jet stream impact force produce by 
h,gh speed pressure and also after having subjecting the mass of particle stream to a 
important dilution rate for a de-cohesion (masse/volume) to produce the separation 
mixing or treatment separately or simultaneously. 



To faci 
respectfully 



itate the examination in conformity of the amended application, the Applicant 
request that the Examiner considers the following comments: 
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Applicant No.: 10/776,176 
Amdt dated May 28, 2005 

"High impact" is used in the application as originally filed to illustrate the fluid 
impact effect. In the amended application, this aspect is more clearly defined, 
as well as its uses and the relation with the speed of fluid and others aspects of 
the invention. 

"Jet" is used in the application as originally filed about the particle and fluid jet 
injected within the channel of the treatment chamber. The currently amended 
application further defines the uses of these jets in relation with the speed and 
impact produced thereby and the effect on the dilution and the processes of 
separation, mixing or treatment, and stream blowing. 

-Velocity" is used in the originally filed application, in relation to the speed of 
air, fluid or particle and these effects on the particle, dilution, acceleration, etc. 
In this currently amended application, we clarify the action of the pressure and 
jet stream which produces the impact force. 

"Force" is used in the originally filed application to represent the jet force. In the 
currently amended application, we better explain where the force came from 
and its action on the movement of particle. 

"Distance" is used in the originally filed application to collecting particle 
according the their masses and travel distance. In the currently amended 
application, we have represented the distance more clearly as a first and 
second distance and put it in relation with the jet stream and particles. 

"Pressure" is used in the originally filed application, to represent the differential 
pressure in the apparatus and in the dilution treatment chamber. We better 
explain in the amended Application this relation with the velocity and the force 
creating the high impact. 
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Applicant No. : 1 0/776, 1 76 
Amdt. dated May 28, 2005 

The Applicant respectfully submits that the current amendments have clarified the 
originally filed patent application and better define and explain the invention. 

The Examiner rejected claims 1-7, 10 and 12-15 under 35 USC 102(b) as being anticipated 
by Winkler, US Patent 339,723. The Examiner also rejected claims 1 and 8 under 35 USC 
102(b) as being anticipated by Eaches, US Patent 818,944. The Examiner further rejected 
claims 1 and 9 under 35 USC 102(b) as being anticipated by Hukki, US Patent 3,720,307. 
the Examiner yet further rejected claims 1, 11, 12 and 15 under 35 USC 102(b) as being 
anticipated by Parkinson, US Patent 1,348,043. Finally, the Examiner objected to claim 14 
as being ambiguous. 

Claims 1-15 have been cancelled. Therefore, the rejections of and objections to these 
claims no longer apply to this application. Claims 16-21 remain withdrawn. 

New claim 22 includes the following limitation: 

the diluting flow of fluid having a velocity and density such that the velocity pressure of 
the fluid produces a diluting impact force on the particles causing the particles to move in 
a direction substantially parallel to the diluting flow of fluid. 

Tne Applicant respectfully submits that this limitation is not disclosed in any of the 
documents cited by the Examiner. To the contrary, in Eaches dust is entrained by air 
produced by fans, as seen from the arrow present in the Figure of the Patent and as stated 
by the Examiner on page 5 of his Office Action. AJso, ParKnson cieariy mentions that in the 
apparatus described in this document, partes are moved by being aspirated (for example 
•n page 2, second column, lines 85-92. Furthermore, me apparatus described in HukW also 
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Applicant No.. 10/776,176. 
Amdt. dated May 28, 2005 

entrains fine particles, as mentioned in Columns 1, lines 60-65 and Column 2, lines 10-22. 
Finally, the apparatus described in Winkler moves particles by alternatively entraining the 
particles in alternating directions. This is performed by blowing and sucking air (Column 1, 
lines 7-8). Also, none of these documents mention a diluting flow of fluid as claimed. 

Tne applicant respectfully submits that entraining particles of a desired size, as described in 
the four documents cited by the Examiner, is totally different from diluting particles by using 
a velocity pressure of the fluid to produce a diluting impact force. Indeed, the expression 
"entraining" suggests that the particles are moved through frictional forces (shear forces). 
These forces are very different from the impact forces claimed. In fact, frictional forces have 
a significant effect at Reynolds number that are different from the Reynolds numbers at 
which impact forces are produced. Another manner of seeing the difference between 
fictional forces and velocity pressures is that in the stress tensor describing the interaction 
between a fluid and a particle, velocity pressures are completely independent from shear 
stresses representing friction. 

T*e Applicant further respectfully submit that velocity pressures praluce ^ ^ ^ 
guaiitatively different f™ „ effects produced by shear forces. As mentioned in the 
deschpticn (page 9 paragraph £0015.8,. page 11 paragraph £0027], page 12 paragraph 
P029.B], page 18 paragraph [0041J and page 31 paragraph £00791) relatively large 
quantities of matter may then be processed in a relatively short amount of time. 
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Applicant No.: 10/776,176 
Amdt dated May 28, 2005 

Therefore, in view of the above, the Applicant respectfully submits that claim 22 is neither 
taught nor suggested by any of the documents cited by the Examiner and allowance of this 
claim is respectfully requested. 

Claims 23-37 depend directly or indirectly from Cairn 22, and as such include all the 
limitations of this base Calm. Therefore, the Applicant respectfully submits that claims 23-37 
are -neither taught nor suggested by any of the documents cited by the Examiner for 
reasons similar to those expressed hereinabove with respect to claim 22. Aliowance of 
these claims is consequently also respectfully requested. 

Claim 38 and claims 39-61 that depend thereon include the following limitation: 
c a nozzle for creating a jet stream 

As mentioned in the specification, a Jet stream is a high speed flow of air that operates at 
velocities sufHcent for exerting velocity pressures onto partic.es. Therefore, the Applicant 
respects submrts that claims 38^1 are neither taught nor suggested by any of *e 
documents cited by the Examiner for reasons similar to those expressed hereinabove with 
respect to Cairn 22. Allowance of these claims is consequently also respectfully requested. 

It is respectfully submitted that when the rejection of the claims be reviewed in light of 
Applicant's arguments, the invention without a doubt should be considered patentably 
distinguished over the currentiy appiied references. ,t is now believed the above application 
is rn order for Allowance and such action would be appreciated. 
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APPARATUS AND METHOD FOR [ [S EPARATING/MIXING COMPQNEN gS-eg 
PARTICLE CTHEAM] ] PROCESSING A STREAM OF PARTICLES 

loooi] This application claims priority on Canadian Patent 

Applications No. 2,421,246, filed on February 12, .2003, No, 
2,419,451, filed on February 21, 2003, and No. 2,435,086, 
filed on July 18, 20 03. 

BACKGROUND OF THE INVENTION 

1 - Field of the Invention 

ro002] [[ The praaont invention gcncrglly rclatea - to the 

^separation and - mixin ^-e^-^ar-^gjbe- s and, more s p ecifically, to 

a d *i P Particle Otrcam separator /miner emd mathoda f^ 

separating — particle streams — in&e — particl e — group s — et&ti — for 
miiiing/tzoating particle g j .u up^ . ] ] The present invention is 
concerned with a method and an „ pr , yatus £or processinCT a 
stream of particles . 

Li Background Art 

[0003] Previously known techniques and methods are 

currently used for the separation of aggregates into particle 
groups. For instance, gravity classifiers, inertial 

classifiers, centrifugal classifiers, and cyclone separators 
are well known and used technologies. Amongst other patents, 
Canadian Patent No. 2,257,674, issued on January 7, 2003 to 
Cordonnier et al., discloses an air classifier with 
centrifugal action. Canadian Patent Applications 

No. 2,068,935 (by Tyler et al.) and 2,294,829 (by Gruenwald) 
respectively describe. an air separator and an air 
classification of water-bearing fruit and vegetable 
ingredients for pee i and seed removal and si 2e 
discrimination . 

[0004J Another known separation method is gravity 

separation by elutriation. In this process, a predetermined 
particle group i s lifted by an airflow against the force of 
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gravity. A finer particle [ [^eo«p] ] ± s collected by an 
upwardly positioned collector, whereas coarser particles 
overcome the airflow to be collected at a downwardly 
positioned collector. The amount and velocity of air has a 
direct effect on the particle group that is collected by the 
upwardly positioned collector. 

10004 ° ng of the distent tec hnologies described in n g 
patents No. 2,003,899 and No. 5.2SQ.si , P . uses g 
of blown and sucked air to colle t the Pa r«-Wes to h. 
filtered. Several steps are perf o rmed to hrgak down th* 

particle stream. Some steps use deflectors and oth.r gtgp s 

entrain particles with blown or gucked air. st.n. „v^^ 
air is blown to entrain the partin g according to their 
different masses and allow to collect «-»> e m furthe, «, . 

filtration equipment. The sucked ,i r is used tn collect th B 
vo lume of blown air and the entrained particle that age in 

suspension therein This method nses relatively large 

volumes o f air for lower-mass particle* . 

" H> °° 5 ^ H Thio .picvioualy described mcthe^- 



-*3 a daw 

* "l i quid phu. e, <„ nh ^ 3Lut u ar n , u , |Mj ±<i Uia ^ 

^^^^^ 

^ r , m U j iu a -eiee^-eos ^ f i l? i c n^ u d. ui aey-fa^ 
SUMMARY OF INVENTION 

t°*o 5I It is therefore an aim of the present invention <*> 

Provides a novel apparatus and^nethod for U^^jj 
processing a ^ Pm n , e particlei 

group -a] ] . 1 11C1C 

'»•••, ^ is a further aim of the present invention ^ 

causes .a dilution of a particle stream jj^^ te \£ 
enhanceme^f different p^ce^f ^ sepa^ f d 7o1 
and/or treat y of the different particle ^ 
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components having different masses, separately and/or 
simultaneously [ [ into particle groups -] ] . 

[O007] It is a further aim of the present invention 

provides a novel apparatus and method fox separating , mixing^ 
and treating different components of a particle stream having 
different masses separately and/or simultaneously [ [ g - roupg 
into a particle otream ] ] . 

[ooob] it is a further aim of the present invention is 

related to an apparatus [ [ that £4*e apparatusca ] 3 for 

separating a particle stream into different particle groups, 
and mixing different particle groups into a particle 

stream using minimum space and treatment fluid volume 

so as to be cost and space efficient. 

[0009] it is a further aim of the present invention 

provides a novel apparatus and method for separating particle 
streams into particle groups and mixing,, treating different 
particle groups having different masses. 

iooioj E — is — a — furth e r aim of the— present — invention fe o 

provide a novel method for -misting p a-rfe Lclc grou-^ s-r] ] 

[ooxo] It is a further aim of the present invention to 

reduces a need for conventional dust collection systems . 

[0011] A few factors are considered in creating 

separatio n, mixing or treating equipment- For instance, it 
is desired that the amount of [ [ fluid ] ] treatment fluid used 
in. [ [tr frc proc e s s] ] these processes be kept low. [ [ Sfec f lua ^ 
that in uoed for the separation will lose the particles ±U 
carrico — in suspension by settlin g] ] . 

toon. A] . In a broad aspect , the invention provides a method 
for processing a stream of particles, the stream of particles 
flowing substantially alo ng a stream flow direction. The 
method comp rises directing a diluting flow of fluid towards 
the stream of particles, the diluting flow of fluid flowing 
substantially along a diluti n g flow of fluld direction, the 
diluting flow of fluid having a velocity and density creating 
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a jet stream such that the velocity pressure of the fluid 
produces a diluting impact force on the particles causing the 
particles to move in a direction substantially parallel to 
the diluting flow of fluid." 

[ooii. &] . In some embodiments of the invention/ the method 
includes directing a diluting flow of fluid towards the 
stream of p articles, the diluting flow of fluid flowing 
substantially along a diluting flow of fluid direction, the 
diluting fl ow of fluid having a velocity and density guch 
that the fl uid produces a diluting impact force on the 
particles ca using the particles to move over a first distance 
. in a direction substantially parallel to the diluting flow of 
fluid while the fluid produces the separating impact force 

a 2!^ to move o ver a second distance in a direction 

substantially p arallel to the diluting flow of fluid after 

fluid has prod uced the diluting impact force, the 

diluting impact force being of a magnitude and a duration 

such that: 

[Ooii . 03 . - the par ticles are substantially separated from 

each o ther by the diluting flow of fluid; and 

[OOll.oi. - — the seco nd distance is substantially larger than 
the first distance. 

[0011. ei. For example, the diluting flow of fluid has _a 
relatively high velocity pressure producing relatively high 
impact jet stream. 

f 0011 - p 3- In another broad as pect, the invention provides an 
apparatus for proc essing a stream of particle. Th. apparatus ' 
comprising: 

C0011 - SJ - - a substantially u pstanding d ilution tr fl ,^nr 
chamber, the dilution treatment chamber defining an unp .r 
chamber end and an opposed low e r chamber end, the dilution 
tr eatment chamber having a chamber p assageway extending 
between the upper and lower chamber ends; 

[0011. h] . - a source of compressed fluid; and 
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[00il.il . - a nozzle 14 , for creating a jet stream, the 
nozzle including 

[0011. j] . - a nozzle inlet 40, in fluid communication with 
the source of compressed fluid; 

[0011. k] . - a nozzle outlet 41, in fluid communication with 
the chamber passageway for releasing the jet stream into the 
chamber passageway; 

[oou.x,] . - a nozzle passageway 43, extending between the 
nozzle inlet and the nozzle outlet. 

[OOii.Mj . For the purpose of this description, the term 
particle applies both to solid particles and to fluid 
droplets. Therefore, the above-described method and 

apparatus are both applicable to the processing of liquids. 

toon. u) . Also, fo r the purpose of this description, the term 
processing r efers to any process performed on the particles - 

Examples of such processes include mixing, separating and 

treating the particles. 

£QQ12 3 [ [ Also, — feke — 5-ep aratio - n is a sub - process of lai y cr 

pgoee^se- s, and is oft e n performed in limited apace areas wiLh - 

the larger process ^ It is therefore desired to keep the dry 

separation equipment eo space efficient as possible. ] ] 

C0012] [ [ Th er cf or e- , -] ] For example, and non-limitinalv, in 

accordance with the present invention, there is provided an 
apparatus for separating different components of a particle 
Stream -?r mixing or treat ing the same, or any combination 

thereof [ p ortier e ^oups; ] ] . The apparatus 

[[ comprising ]] includes a dilution treatment chamber 12j_ 

defining for instance a oarailelepipedic upstanding 

passageway [ [toei] ] ' 20 , having a particle stream inlet 21^ 
at a top end, and a dilution treatment chamber outlet 22, 
[f first p-r Hnl, : y i u up uu Ll ec]] at a bottom end, the dilution 
treatment chamber 12, [ E<*e»»eM ] being adapted to receive a 
particle stream at the £ [p **±±^l ] inlet 21, such that the 
particle stream falls toward the dilution treatment chamber 
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[ [ f irgt particl e group ] ] outlet 22 ; & transfer chamber 

[ [ cooing ] ] 13, adjacent to the dilution treatment chamber 12 , 
and defining a transfer chamber 13, adapted to receive a part 
or all the selected components separated from the particle 
stream ; [ [ oc - oo - iKi — particle — group; ] ] a transfer chamber 13, 
sharing a wall 23, with the dilution treatment chamber 12 ; at 
least one transfer aperture 24, [ [seeof^ — particle — g^ou^ 
outlet ] ] laterally positioned with respect [[ to th e c ha nnel ] ] 
to e# the dilution treatment chamber 12^ and allowing 
[ [ fluid ] ] communication between the dilution treatment 
[ [ transfer ] ] chamber 12, and the transfer chamber [ [ chann e l ] ] 
13; a distributor 14, in passacreway the dilution treatment 
chamber 12 , or a at least one nozzle 14 , for creating the 
impact force produce by treatment fluid pressure-jet stream 
• action [ [ channel ] ] situated between the particle stream inlet 
25, and «rfee at least one transfer aperture 24 , [ [ occond 
particle group outlet for breaking down the particle atrcom ] ] 
for mixing and distributing the different components of the 
particle stream over a surface area of the dilution treatment 
chamber [ [ channe -l] ] 12 , and_£_ at least one treatment fluid 
flow aperture in the dilution treatment chamber 12, and below 
the distributor 14^ adapted to allow the projection of the 

[ [ creat e a-] J treatment fluid jet stream [ [ fluid — flow] ] 

between the dilution treatment chamber 12, and the transfer 
chamber 13, [ [a-m$ — t - hc channel — s-o — a-9 — fee — entrain — a — second 
particle - group ] ] and through the particle stream , [ [from the 
channel ] ] to project the selected components awav through the 
transfer apertu re 24, [ [ pccond - particle group outlet to ]] in 
the transfer chamber 13, and exiting through the transfer 
chamber outlet 31, with a part of particle stream [[first- 
p a - rticlc group ]] remaining in the dilution treatment chamber 

12_j_ [[ channel €r&*\ ] and exiting through the dilution 

treatment chamber outlet 22, [[ first particle group outlet ]], 
the apparatus being adapted to be connected to a adjustable 

6 
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positive pressure source to create the different rate of jets 
stream pressure effect [ [ fluid flow ] ] . 

[0013] [ [ Further ] j In accordance with the present 

invention, there is also provided a method for separating 
different components having different masses of •& particle 
stream into different groups [ [ particle — groups ] ] , or mixing 
or treating different components of particle comprising the 
steps of: i) spreading out [ [ breaking — dc*ra ] 3 the particle 
stream by subjecting the particle stream to a slide 50, for 
guiding and accelerating the stream in direction of to a 
deflector before inlet 21, of the dilution treatment chamber 
12 i [[ lateral forces ]]; ii) distributing a particle stream 
over a surface area of the dilution treatment chamber by 
subjecting th e particle stream to a nozzle treatment fluid 
pressu re effect, or a distributor 14, for horizontal 
dilution; iii) vertically diluting the particle stream by 

directing the particle stream in the dilution treatment 

chamber 12, to a falling condition accelerated by means of 

gravity; iv) projecting [ [ entrainin g a]] the different 

compone nts of particle stream [ [ particle group away from a 

remainder fehe particle otrcam by creating a-J ] by 

subjecting the particle stream to a treatment fluid 

e£]] at predetermined [[ magnitude ] ] or various velocity 

pressures throug h a nozzle 14, with adjustable orifice outlet 

iit which p roduced the different pressure jet stream impact 

force related to the kinetic energy transformation creating a 
high impact. The treatment fluid ' impacts all or part of the 
different compo nents depending of the adjustment of the fluid 
volume, velocity and pressure across the particle stream in 
said falling condition^ The impact forces are transmitted 
to the differe nt components of the particle stream in order 
to move and project them across the surface area and within 
the volume of the dilution treatment chamber 12. The impact 
force increases the spa c ing between the particles. These 
impact force prod uce a relatively large mass dilution of the 
particles stream. These process dilute the particle masses 
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for a instantly dilution of the previous masses. The 
dilution all ows projection of the different component of 
particle stream away from a remainder for the separation 
process and let the different groups of components exit and 

separate locations. The jet stream projects all the 

different comp onents in all directions in the dilution 
treatment c hamber for mixing. These processes may also use 
any suitable treatmen t fluid for treating the particle stream 

[ C ^ d TJ ") e ollccting the particle group and the remainder of 

the particle .stream at depurate locations , ] ] 

T00X4] Still further in accordance with the present 

invention, there is provided an apparatus for at least one of 
mixing and treating particle and/or [ [«r*±a] ] stream, 
comprising a dilution treatment chamber 12, defining an 
upstanding passageway 20, [[ channel ]] having an inlet 21^ at 
a top end, and an outlet 22j_ at a bottom end, the passageway 
20j_ I [ channel ] ] being adapted to receive said particle and/or 
fluid streams at the inlet such that said particle and/or 
streams fall toward the outlet; at least one treatment fluid 
*£ew aperture 25, in the dilution treatment chamber 12, 
adapted to create a generally lateral flow of at least one of 
a fluid and jet within the passageway 20, [ [channel] ] to 
create a turbulence in the passageway 20, [[cha nnel ]] for at 
least one of mixing said particle and/or [ [«rai^] ] streams 
and treating said particle and/or fluid streams, whereby a 

mixture and/or treated matter will exit the passageway 20. 
[[e tonnol ll at the outlet 22; and a positive pressure source 

connected to the fluid flow aperture to create- the lateral 

flow of 4rte at least one of the fluid and the particle with a 

jet stream h aving a high velocity pressure . 

Eooisj Still further in accordance with the present 

invention, there is provided a method for at least one of 
treating and mixing particle and/or fluid streams, comprising 
the steps of: i) vertically diluting particle and/or fluid 
streams by directing particle and/or fluid streams to a 
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falling condition; ii) creating a lateral flow of fluid 
and/or a particle jet stream with high velocity pressure 
across the particle and/or fluid streams in said falling 
condition for at least one of mixing the particle and/or 
fluid streams by the a turbulence resulting from the lateral 
flow of fluid and/or particle jet stream / and treating said 
particle and/or fluid with a treatment fluid [ [ otream3 ] ] ; and 
iii) collecting the mixture and/or treated matter below the 
lateral flow. 

tools .A] . In some embodiments of the invention, the method 
and apparatus lets the particles decelerate, agglomerate and 
settle in the transfer chamber 13, and exiting by the 
transfer chamber outlet 31. 

C0015.B] . Advantageously, the claimed apparatus is able to 
process relatively large guantities of particles relatively 
fast . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ooigj Having thus generally described the nature of the 

invention, reference will now be made to the accompanying 
drawings, showing by way of illustration a preferred 
embodiment thereof and in which: 

C0017] . Fig. 1 is a schematic view of an apparatus 10 r for 
[ [ separating — a — particles ] 3 processing a particle stream in 
accordance with a preferred embodiment of the present 
invention, and of a method for separating the particles 
stream; 

[0016] Fig. 2 is a perspective view of the apparatus in 

accordance with a preferred embodiment of the present 
invention; 

£0019] Fig. 3 is a further perspective view of the 

apparatus of Fig. 1; 

[0020] Fig. 4 is a perspective view of a no2zle to be used 

with the apparatus of the first embodiment; 
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[0021] Fig. 5 is a perspective view of the apparatus in 

accordance with a second embodiment of the present invention; 

[0022J Fig. 6 is a perspective view of a lateral particle 

separator to be used with the apparatus of the second 
embodiment; 

[0023] Fig. 7 is a perspective view of a recuperator tray 

of the apparatus; 

[0024] Fig* 8 is a schematic view of an mechanical 

distributor impeller used to create horizontal dilution [ [af*d 
s e paration ] ] of a particle stream in accordance with an 
alternative embodiment of the present invention; 

[00251 Fig. 9 is a schematic view of a laterally 

reciprocating strainer in accordance with a further 
alternative embodiment of the present invention; and 

[0026] Fig. 10 is a schematic view of an apparatus for 

separating particles stream in accordance with a still 
further alternative embodiment of the present invention. 

[0026. A] . Fig. 11 is a schematic transversal section through 
the dilution treatment chamber 12 , in order to clarify the 
details of the movable side wall of the passageway 2Q. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0027] It is pointed out that the present invention is 

associated with processing a stream of particles ^ke- for 
separating^ e**£ mixing or treating, or any combination 
thereof, the different components having different 

properties of a particles stream . For example, the 

components have different masses . The term 2LP art ^- c l es 

stream^ is broadly used herein to designate a different 
component mass of particles, granules, pellets, and other 
elements such as any kind of solids and/or fluids of 
different mass and volume gathered together. Various uses of 
the present invention are defined hereinafter, for which the 
components and/or elements mass - that is- are processed 
[ [ ix>p T LMa>tcd/mi^ed I ] is referred to as particle stream 
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ft wAooa stated rthwnriaw ]]^ Also, the present invention 

ii^es — the high ve locity pressure of a jet stream which 

contains a relatively large kinetic energy. This energy is 
transferred at least i n part to particles stream components 

to move, distribute, projec t, and settle the different 

components of the particle stream. A jet stream is defined 
on a high impact speed air stream blowing and producing high 
energy in re latively short time exposure . 

E0O28] Referring to the drawings, and more particularly to 

Fig, 1, an apparatus fox processing a stream of particle 
I [ separating a particle u Li oam iuL u particle groups ij ] ] 
generally shown at 10. The apparatus 10, shown in the 
drawings is a typical appar atus according to the invention. 
The reader skilled in the a rt will readily appreciate that 
many other geometric shapes a nd configurations are within the 

sc °P e 21 ££• invention . The apparatus 10, has a 

substantially para llelepipedic dilution transfer chamber 12. 
a substantially parallelepipe d ic transfer chamber 13 adjacent 
to the dilution treatment c hamber 12, sharing a wall 23. 
between the transfer chamber 13 and the dilution treatment 
chamber 12, t T hao a dilui-<r,.i n^^.^ ^ ■ , i 12, q, Lj— 
cooing 13 adjacent Lo the dilution trcaU nn nt lI iuu i L l j. 12, 11 a 
nozzles 14 serially mounted on the dilution treatment chamber 
12, and a pretreatment module 15. It is pointed out that the 
nozzles 14 are affixed with letters in various figures, 
whereby reference to the nozzles 14 will relate to all 
nozzles (e.g., nozzles l«A, 14B and 14C) , while reference to 
a specific one of the nozzles will include an affixed letter. 
I0Q29J The dilution treatment chamber 12 performs a 

dilution of a particle stream by producing a de-cohesinn of 
the different component gathe r ed together in the particle 
stream with a treatment fluid impac t force. Th^ treatment 
fluid is a fluid that is involved in the separation, mixing 
or any other suitable treatment of the particle stream th c 
impact force is created by a net ^r eam of a fi„ 1ri M ^ 
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specifically, the impact force is created by a high velocity 
pressure of the fluid exerted on the particles/ which is the 
only component of the stress tensor describing the 
fluid/particle interaction that may produce an impact » The 
other non-aero components of this stress tensor represent 
frictional forces between the fluid and the particles- In 
some embodiments of the invention; the treatment fluid impact 
force creates a relatively large distance between the 
particles- The extent to which the particles are diluted on 

many parameters. For example , the following parameters 

influence the dilution: 1) surface area of the dilution 
treatment chamberl2; 2) adjustment of the jet stream impact 
force; 3) number of stage of projection of the treatment 
fluid; 4) length of the dilution treatment chamber 12, among 
others. All these parameters determine the de-cohesion rate 
between each component and the dilution of the particle 
stream masses. 

[002$ « A] , The nozzle jet stream and the action of gravity^ 
[[ and host ]] perform a step of separation ; and/or mixing and/ 
or treatment of the different components of the particle 
stream [ [- i*> - t - o - particle groups ] ] . 

[062d. b]. High impact is created by a high speed movement 
with a very short time exposure creating the velocity 
pressure jet stream. Jet stream is defined an a high impact 
speed, air stream blowing and having; high kinetic energy. The 
high impact force is proportional ■ with the square of the 
velocity of the treatment fluid. For example, to obtain one 
hundred Newton forces with high velocity pressure/ you will 
use one mass of treatment fluid by ten speed squares in 
comparison of hundred mass of treatment fluid by one speed 
square. This example prove that the speed of the treatment 
fluid is the most important factor to create the force. 

IO029.C] . One other step to increase the dilution rate of the 
particle fluid stream is performed when the stream reaches 
the inlet of the passageway 20, of the dilution treatment 

12 



39Vd 



SHI 



69ST-9£f-09f 80:91 9002/Z0/£0 



KWlss-UJUl) NOUVHflO % 60S \ SEt OSftOISO * 00E8CZ£SINO % Ort-JHX JJOldSfl'HAS * Ni PJWS UJ9JSC3] lAJd 50 WM IV QA3H * 6£ 1/tS 30Vd 



chamber 12. A distributor 14, one or more nozzles 14, or 
both then dilute many times the previous mass concentration 
of the pa rticle fluid stream. In embodiments of the 

invention wh erein a nozzle 14, is present, the nozzle creates 
a treatment fluid -jet stream, which in turn creates an impact 
force through the action of the high velocity pressure of the 
treatment fluid. As described in further details in this 
document, a relatively large high kinetic energy is thereby 
trangferred to the components of the particle fluid stream to 

move the co mponents for distributing the particle fluid 

stream on th e cross section area- of the dilution treatment 

chamber, These processes dilute many times the mass 

concentration of the particle fluid stream. 

CO029.D] . After th is st<gp, the particle stream accelerates as 
it falls throu gh the passageway 20, of the dilution treatment 

chamber 12, This fur ther mult iplicate the dilution of the 

particles stream to o btain a dilution of the particles stream 
suitable for the next processes, 

C0029 r E3- The dilu tion achieved is related to the length of 
the p assageway 20, and the dilution treatment chamber 12. 
This length allows for increasing the previous speed of the 

particle fluid stream, which is accelerating under the 

influence of gravity. Since t h e particle stream accelerates, 

conservation requires that the particle stream be 

diluted, This multiplicatio n of the dilution is related on 

the speed up to which the particle stream is accelerated. 
The length of the dilut i on treatment chamber 12, and the 
location of the nozzles 14, a re selected such that a dilution 

factQr 5uitable ±o achieve successfully the separation, 

mixing or treatment to perf orm is obtained. After this step. 
the particle stream reaches at least one other nozzle that 
also produces a treatment- flu id jet stream impact force with 
a high velocity pressure i mpacting through the particle 
stream in the dilution tr eatment chamber 12, to move the 

garticle or fluid, The total distance over which tha 

particles' are moved depends on the masses of the different 
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components of the particle Stream and the magnitude of the 
impact force. 

C0029.F] . At this stage, the particle stream has been diluted 
many times and its speed has been increased many times. The 
particles contain relatively large amounts of kinetic energy 
because of their relatively high speeds. Therefore, the 
velocity pressure with the high speed produced by a nozzle 
14, is set for creating a relatively high impact force to 
move the particle stream over a first and also a second 
_distance in transversally direction of the particle fluid 
steam in the falling direction. To perform this high impact 
force action, which is related to the square of the speed at: 
the outlet 41, of the nozzle 14, by the mass of the treatment 
fluid, this method uses a relatively small amount of 
treatment fluid having a relatively high speed. The treatment 
fluid is then able to move laterally at least a portion of 
the p article stream without floating and entraining big 
amounts of air with the particle. 

[0029. g] . The treatment fluid jet stream speed decreases 

faster than the speed of the particles that have been 

impacted by th e treatment fluid due to the higher inertia of 
the particles. This causes the particles stream to move over 
a first and second distance due to ballistic effects, the 
total of which is relatively higher than a distance over 
which the treatment fluid moves. The velocity pressure and 
the sp eed of the treatment fluid create relatively large 
effects with a relatively small volume of the treatment 
fluid. 

tooao] The transfer chamber [ [■ eaoing ] ] 13 is in fluid 

communication with the dilution treatment chamber 12 and 
receives e- . selected components groups of particle stream 
[ E^r-e^] J and a [ [ aoparat&d — from th e] ] remainder of the 
particle stream in the dilution treatment chamber 12. 
f003i] The nozzles 14 are used to create the dilution of 

the particle stream in the dilution treatment chamber 12 and 
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to project 



a jet stream 



BEST AVAILABLE COPY 



(to be discussed 



hereinafter) that distributes, mixes, treats or separates 



C [ whi ch - breaks down ] ] the different components of [ [ moao of ] ] 



particle stream [ [ and/or enhance *7*wi dilution e£ the 



particl e s — grtr-r-com — i« — fette- 



Moreover, the nozzles 14 



dilution — 'fe poatmont — eh^ fflbcr — 3r2-] ] . 
are used to project the treatment 



fluid in creating a [[ In J cot fluid ]] jet stream at different 



rate and velocity pressur 
type of process, by proj 



mixing, by injecting the 



separate or simultaneous processing. 



e which [ [ separatco ] ] selects the 
ecting away from a remainder for 



separating, in all directions the different components for 

treatment fluid for treating the 



different components ofp article stream [[ into the portiolQ 
groups] ] . All these processes may be performed seguentially 



or simultaneously, using one or a plurality of nozzles for 



[0032] 



The pretreatment 



module 15 is used to guide [ [and 



oecolQiatc ]] and spread out the particle stream toward the 



dilution treatment chamber 12, such that the particle stream 
will have predetermined -&eme velocity. The velocity will 
cause a [ [ horizontal ] ] dilution of the particle stream. 



DILUTION TREATMENT CHAMBER 



[0033] 



12 



Referring concurrently to Figs. 1, 2 and 3, 



typically parallelepipedic 



the 



dilution treatment chamber 12 



is 



shown having an upstanding elongated shape, and defines a 



substantially vertical 
substantially rectangular 
rectangular cross-section 
cross-section shapes are 



passageway [ [ channel ] J 20 of 
cross-section. Although a 



is described, any other suitable 
contemplated. The passageway 

[[ channel ]] 20 has an inlet 21 at a top end thereof and an 

thereof. The dilution treatment 
wall 23 with the preferably " 
chamber [ [cQcinf] ] 13. Transfer 



outlet 22 at a bottom end 
chamber 12 shares a 
parallelepipedic transfer 

apertures [[li teral ouLl cl|d]] 24, positioned opposite thj» 
treatment fluids aperture 25 , are provided in the wall 23, 



between [T such that ]] the dilution treatment chamber 12 and 
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the transfer chamber [ [ caaing ] ] 13, [ [e*e ±m fluid 

communication ]] - Moreover, the dilution treatment chamber 12 
may vary in cross-sectional dimensions. For instance, 
appropriate translating mechanisms may be provided so as to 
increase/decrease a length or width of the cross-section 
parameters of the dilution treatment chamber 12, 

[0034] The dilution treatment chamber 12 also has 

treatment fluid pressure-differential apertures 25 (herein 
"three apertures, i.e., treatment fluid flow apertures), two 
of which are horizontally positioned opposite the transfer 
aperture [ [ lateral cutlcto ] ] 24 in the wall 23, between the 
dilution and transfer chamber . 

TRANSFER CHAMBER [ [ CASI - SEG ] J 13 

[0035] Referring concurrently to Figs. 1, 2 and 3, the 

transfer chamber [ [ casing ] ] 13 defines an inner transfer 
chamber 30. The inner transfer chamber 30 has a funnel- 
shaped outlet 31 at a bottom end thereof, so as to collect 
selected components of particle stream [ [ a particle group in 
ouopenaion] ] and allow deceleration and mass reconcentration 
of the components for settling in the transfer chamber 3-9- 13. 

C0036] Referring to Fig. 5, a lateral particle separator 

60, in accordance with another embodiment of the present 
invention, is received in the inner transfer chamber 30 of 
the transfer chamber [[ea^]] 13. The lateral particle 
separator 60 will be described in further detail hereinafter, 
and is used to cause a further particle group separation. 
NOZZLE 14 

rooa?] Referring concurrently to Figs 1, 2 and 3, the 

nozzle 14B and 14C are positioned opposite the transfer 
aperture [[- lateral outlets ]] 24 of the dilution treatment 
chamber 12. The nozzle 14, ±» may take various geometric 
shape ; and configu rations. For instance, the nozzle [ 
pso£ erred conf igui aL i ^ n, ] ] are connected to a pressure source 
so as to produce [[ inject ]] a treatment fluid let stream 
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[ [ gaocouo ] ] (e.g. of any kind of elements) [[ fluid (e.g. ^ — aw 
— a**y — other — suitable — ^7 — whereby — r e ferenc e — will be made 
non - restrictivQly hcrcinofter to a - ir or goocoua fluid) ] ] into 
the passageway [ [ channel — d-d] ] of the dilution treatment 
chamber 12, For example, and non- limit ingly, the fluid 
includes air or any other suitable gas. 

[00381 Referring to Fig. 4, one of the nozzle 14 is 

illustrated in greater detail. The nozzle 14 has an inlet 
40, by which it is connected to a pressure source, and an 
outlet 41 of elongated [ [ rectangular ] ] shape. The nozzle 14 
has a diffusing divergent /convergent body 42 between the 
inlet 40 and the outlet 41. 

[oo39] In a preferred embodiment of the present invention, 

the diffusing body 42 has an accumulator portion 43 connected 
to the inlet 40, and convergent tapered diffusing sectors 44 
between the accumulator portion 43 and the outlet 41. The 
diffusing sectors 44 are used in order to create a 
substantially uniform diffusion of treatment fluid a**- out of 
each of the nozzle 14. 

[0040] A gate 45 is displaceable vertically for the 

adjustment of the height of the outlet and surface area 41- 
A connection flange 46 is used to secure the nozzle 14 to the 
dilution treatment chamber 12 opposite the treatment fluid 
[[ pr e aswc differential ]] apertures 25. It is also seen in 
Figs. 2 and 3 that the gate 45 can be accessed from an 
exterior of the -apparatus 10, thereby enabling the rapid 
adjustment of the outlet size of the nozzle 14 from an 
exterior of the apparatus 10. 

[0040, AJ. Displacement of the gate 45 controls , at least in 
part, the rate and velocity of the treatment fluid so that 

±he velocity of the treatment fluid is a predetermined 

velocit y. The predetermined velocity controls at least in 
part the predetermined impact force to achieve a 
predete rmined processing of the stream of particles. Other 
paramet ers of the apparatus 10 are also selectable so as to 
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adjust the treatment fluid to obtain a predetermined Impact 
fores. 

[0041] The above-described configuration of the nozEle 14 

enables a high-pressure, low-volume output of treatment fluid 
[ [ gaooouo fluid ] J into the dilution treatment chamber 12 to 
produce a high impact ©» which is created by a high velocity 
pressure jet [ [*fee — particle ! 3 stream (e.g. moving at a 
relatively fa st rate with short time exposure) with a 
relatively large kinetic energy; this energy being 
tra nsferred at least in part to the particles for projecting 
the particles at different distances depending of their 
masses and other characteristics » 

[0041, A]. In othe r words, a stream of particles flowing 
substa ntially along a stream flow direction is diluted by a 
treatm ent fluid in the form of a diluting flow of fluid 
directed towar ds the stream of particles, the diluting flow 
of fluid flowin g substantially along a diluting flow of fluid 
direction . 

E0041.HJ. The diluting - flow of fluid has a velocity and 

density such t hat the fluid produces a high impact with a 
diluting impac t force on the particles causing the particles 
to move over a first distance in a direction substantially 

parallel to the dilu ting flow of fluid while the fluid 

produces the diluting i mpact force and to move over a second 

distance in a direction substantially parallel to the 

diluting flow o f fluid after the fluid has produced the 
diluting impact force . The diluting Impact force is of a 

magnitude and duration, such that the particles are 

substantially sep arated from each other by the diluting flow 
of flui d the second distance is substantially larger than the 
first distance. 

r0041 ' CJ - In some embodiments of the invention, the movement 
of at least som e of the particles caused by the diluting flow 
of fluid is such that the treatment fluid jet stream speed 
decreases faster than the speed of the particles that have 
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been impacted by the treatment fluid dug to the higher 
inertia of the particles. In other embodiments of the 
invention, the high impact is such that the second distance 
is larger than the first distance. 

10042] Accordingly, the output of treatment fluid jet 

stream [ [gas eous fluid ] ] will decelerate at a high rate/ and 
shut down rapidly in accordance with the distance , so as to 
project [ [ a ontrain ] ] in some instances described hereinafter 
given selected particle [ [ group ] ] out of the dilution 
treatment chamber 12, for separation and to avoid creating 
ir onhancing ] ] turbulence in the transfer chamber 13 . [ [6-uoh 
turbulence — would — o - low — down — feke — settling — process — ±n — fe-he- 
t-ranofer — chamb e r — — -Eea? — inatancc, — i£ — tha ap paratus — 3rG — wore 
*re- cd for classifying particle groups ] ] . Also the treatment 
fluid is used for enhancing different processes of mixing and 
treating the different components of particle stream by 
impacting and projecting them in all directions, in the 
dilution treatment chamber , 

PRETREATMENT MODULE 15 

[0043] Referring concurrently to Figs. 1, 2 and 3, the 

pretreatment module 15 is connected to the [ [ positioned — ett- 
the-]] inlet 21 of the dilution treatment chamber 12. The 
pretreatment module 15 conveys the particle stream [ [ from q 
particle stream source, such ao conveyor C ] ] , to the inlet 21 
of the dilation treatment chamber 12. More specifically, the 
pretreatment module 15 will be used to produce specific 
passageway inlet conditions of the [ [£e*r — fefee] ] particle 
stream* 

[0044] In a preferred embodiment of the present invention, 

the pretreatment module 15 has a slide 50, sloping downwardly 
towards the inlet 21 of the dilution treatment chamber 12. A 
deflector 51 is positioned between the slide 50 and the inlet 
21 of the passageway [ [ channel ]] 20. The deflector 51 has a 
generally horizontal launch surface, but may also be oriented 
otherwise. As seen in Figs. 2 and 3, the slide 50 tapers 
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towards the inlet 21 of the dilution treatment chamber 12, so 
as to have an outlet 22, width generally equal to the inlet 
21, width of the passageway [ [ channel ] ] 20 of the dilution 
treatment chamber 12. The slide 50 is preferably provided 
with guiding rails 52 for guiding the particle stream 
(Figs. 2 and 3). The particle stream reaching the slide 50 
is preferably uniformly distributed toward the inlet 21 of 
the dilution treatment chamber 12, [ [ ond the guiding rails 52 
are provided to this effect ] ] . 

[0045] A further slide 53 is optionally provided above the 

slide 50 so as to dampen the fall of the particle stream from 
the conveyor C- The slide 53 will absorb a portion of the 
downwcixrd force, and will absorb the lateral velocity 
transmitted from the conveyor C to the particle stream, such 
that the particle stream reaches the dilution treatment 
chamber 12 at predetermined velocity parameters. 

[0046] It is contemplated to provide various geometries 

configuration to the pretreatment module 15, For instance, 
the slide 50 is herein illustrated as being generally a flat, 
inclined surface. However, it is contemplated to provide the 
slide 50 with a downwardly- tapered frusto conical shape, 
[ [w hooc small e- s<: cross - s ee tion would— meet the inlet 21 of the 
dilutio n — treatment chamber — 3r2] ] , Moreover, for such an 
embodiment, the slide 53 preferably has an upright conical 
shape. 

THE OPERATION OF THE APPARATUS IN SEPARATION, MIXING AND 
TREATING 

f0047] The apparatus 10, can process simultaneously or 

separately the particle stream for separation, mixing, or 
treatment . Now that the various components of the apparatus 
10 have been described, the processing operation of a stream 
of particles [ [ a separation operation ]] of the apparatus 10 
is set forth. 
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[004B] Referring concurrently to Figs. 1, 2 and 3, a 

particle stream is fed by the conveyor C to the apparatus 10. 
The particle stream has a vertical [ [ lateral ] ] velocity and 
will accelerate downwardly when leaving the conveyor C due to 
gravitational force s . 

[0049] The slide 53 will absorb a portion of the downward 

force of the particle stream, and stop the lateral velocity 
of the particle stream that had been transferred to the 
particle stream by the action of the conveyor C. The [ [«tQ03 
particle stream is directed by the slide 53 toward the 
slide 50 of the pretreatment module 15, at generally 
predetermined velocity conditions . 

[D050] upon reaching the slide 50, the .particle stream 

will be guided by the guiding rails 52 so as to be conveyed 
uniformly towards the dilution treatment chamber 12 as a 
result of the downward slope of the slide 50. The downward 
slope of the slide 50 will cause the particle stream to 
accelerate. 

C005H The deflector 51, having a launch surface, will 

deflect the particle stream so as to spread out [ [initiate a- 

brQQk U P ®«] the [[aa^s <rf]J particles stream. A 

t [ lateral ] J dilution will be the result of the deflection of 
the particle stream by the deflector 51. Accordingly, the 

particle stream will reach the dilution treatment chamber 12, 
having been subjected to a fta^ dispersion for the next 
■ dilution b y th e t reatment fluid velocity pressure produce 

with the nozzle 14, or wi th the distributor 14. Also the 

pre-treatment module are use for fluids stream [[break up ami 

t o n horizontal U il ul i oR-, J ] 

C0051 ' AI - The particle strea m then fall in the dilution 
treatment chamber for horizontal dilution bv a distributor 
and/or a nozzle with addit ional multiplication of dilution 
cause by vertical gravity fo rce acceleration and plurality of 

nQ2zles 2f the particle stream and more specifically. 

creating space between co m ponent for a relatively large 
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dilution of mass/volume and a relatively large de-cohesion of 
the different components of particle stream, 

[ [ The partia3 r oo — afc - r e am th e n folia in the channel 2 0 

of the dilution treatm e nt chambor- 4 ^ T - he gravity will caujc 

a vertical dilution of the particle stream. ] ] 

100523 A first one of the nozzles 14_, namely nozzle 14A, 

will project a treatment fluid jet stream t t in j eot — cH*ir] ] 
within the passageway [ [ channel ] ] 20 of the dilution 
treatment chamber 12 so as to cause a de-cohesion of the 
component and a mixing and distribution the different 
components of the particle stream over the cross-sectional 
area, of the dilution treatment chamber [ [ break up of the itiaao 
of particle — Q - t - r - oom — into — particle groupe (i.e./ — brooking — down 
— moos — — p article — stream)-] ] and [ [ spread — out ^ ] ] dilute 
and/e*- creating space between the particles groups - [ [ Thio 
fto-z-z-ie — i-4-A — ±-s — a-ts-e — jre#e*-r-ed — feo— as — a— d-j^t-r-a^-a-fee-r-y- " - a □ — it will 
fee — diatributing — fefee — particle — Q - t - roam — over — a — surf ace — area — 
%h e ■ ■ channel — 2 0. ] ] As an alternative to a nozzle 14, a 
distributors 14, [[-fete — apparatus — iS-] ] may be provided with 
vibrating strainers, impellers, or the like, as will be 
illustrated hereinafter ► 

[0053] The particle stream, having been subjected to a 

horizontal and a vertical dilution for a maximum de-cohesion 
of the different component before the next step of the 
treatment which continuing the de-cohesion in the same time 
of processing the treatment, the particle stream now 
subjected to a relatively large de-cohesion creating a 

dilution [[ (i.e. , br e a - k - up or — distribution) , ] ] will be 

crossing a [ [ horizontal — flow ] ] treatment fluid jet stream 
[ [ of air ] ] substantially perpendicular to the particle stream 
in said falling direction projected t [ ao injected ] ] by [ [t**e 
second ] ] at least one others nozzle 14B, and the optional 
third nozzle 14C. The nozzles 14B and 14C [ [ inject ] ] project 
air treatment fluid , at a predetermined or variable pressure 
effect through the treatment fluid aperture 25, which are 
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positioned opposite the transfer aperture [ [ lateral outlets ] ] 
24 , such that the treatment fluid iet stream will project 

the selected componen ts of particle stream in the dilution 
treatment chamber [[ carry the finer particle grou p] ] through 

the particle stream and/or out of the dilution treatment 

chambe r — 12^ [ [ channel — 2^-]] by the opening through the 
transfer — aperture [[ lateral — o utlets ]] 24, a»d into the 
t ] transfer chamber [[ of the transfer casing ] ] 13, 

with if* a high ratio of particle treatment fluid [[to ail;] ] 
concentration. The projected treatment fluid [ [a±* 

injected ]] by the nozzles 14 is at the predetermined 
pressure, such ***** the other particles will not be projected 
out and remain in the partic le stream depending. in other 
words, some particles are projected over a larger distance, 

y hich creates a separati on of these particles from other 

particles present in the stream of particles £ [ coars e- 

particle group will not be entrained out of the channel 20 by 
■ the air flow ]]. The dilution that has taken place previously 
is an important factor in the different processes of 
separation, mixing or treating [[of thn fine pg^Llalcj Iium 
the coor^e particles ]]. The magnitude of the pressure of 
treatment fluid projects r[ aii injecti o n ]] will have a 
direct effect on the particles being withdrawn from the 
particle stream in the dilution treatment chamber £ [efee^ftei] ] 
20. It is pointed out that the vertical distance from the 
inlet 21 to the nozzle 14B is an important [ [oopential] ] 
factor in diluting the particle stream to facilitate the 

subsequent f [ separation ] ] processes [ tfee- particle 

groups]] so as to increase the contact with the treatment 
fluid £ f f luid/perticlc eor.tacfc ] ] . 

[0054] Although Plurality of f f^ee] ] nozzles (namely 

14A r 14B and 14C) are described, the number of nozzles 14 is 
variable according to the present invention. The apparatus 
10 is operative with a single nozzle 14 including [[opposite 
a treatment fluid aperture 25, but a plurality of 
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nozzles 14 may be serially added on the dilution treatment 
chamber 12 to increase the efficiency of the operation taking 
place within the dilution treatment chamber 12. 

10055] Thereafter, the selected #***e particle [ T g^oup ] 3 

exits through the transfer chamber outlet 31 at the bottom of 
the [ [ inner ] ] transfer chamber ^0- 13 [ [ of th e tran - s:frc - r — cooing 
] after settling, whereas the remaining particle stream 

[ [ ooo r go e px^r-t-ire-lc group ] I continues its drop into the 

dilution treatment chamber 12 toward the dilution treatment 
chamber outlet 22. 

[0056] As mentioned previously, the apparatus 10 of the 

present invention is usable t [<ea« al30 be us e d ] ] for 

simultaneous or separately process and for mixing^ [ [ and/or ] ] 
treating the different components of particle stream, 
depending on the adjustment of the nozzle 14, the dilution 
rate and the impact force [ [ particle and/or fluid streams -] ] . 
Therefore, a processing mixing/treating operation of the 
apparatus 10 is set forth. 

too57] Referring to Fig. 1, particle [[ and/or fluid ] ] 

streams to mix/ and/or treat [ [ arc fed by the conveyor C, — 
possibly — erfc-fre^ — conveyors — ere — pa-s r-tidc — and/or — fluid ■ sources 

(not — sho>\*nj — to the — apparatus — 3r9-: — The particle -and/or — fluid 
str e ams ] ] have horizontal and vertical [ [ a lateral ] ] dilution 
velocity and will accelerate downwardly when leaving their 
source due to gravitational forces as similarly set for the 
separate process, just different adjustment will be take 
place as described previously . 

C0050] [ [*te slide &3 will absor b a portion — &€ — £ke 

d ownward force of the - particle and/or fluid stre a ms , — and stop 
— lateral — velocity - e rg — fee — particl -e — and/or — fluid — o - t - rcams 
that — ha-d — been — transferred — t hereto — by — fete — a ction — e£ — fefee- 

Oonveyor — 6 — e*= — other — possib l e — source . — particle — and/or 

fluid o - trcam ar e directed by the slide 5 -3 - toward th e slide 5 0 
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^ — — prctrca - tmont — module — 3r&7 a-fc — generally — predetermined 

velocity conditions . I ] 

C Q05 °3 C C^sh&« — reaching the — ola *£e — — the particle and/oi 

fluid streams will be guided by the optional guiding rails 52 

(Fig. 2) , — so go to be convoyed uniformly towards the dilution 
treatment chamber 12 as a result of t - hc downward sl i s > pc of the 

oiide 50^ The downward slope of the slide 50 will cause th e 

par ticle am */ or fluid otxear ft s to aoeclorat e ■ . -] J 

<°°*03 C [ The d e flector 51, having a lam iu h surface, will 

deflect the particle and/or fluid streams horizontally . & 

l ot oral dilution will be the result of the deflection of the 

particle af ^/or fluid s t reams by fcbe deflector 

Accordingly, t - hc particle and/or fluid streams will reach the 
dilubi-en — tr e atment — chamber — 1^ — having been subjected to a 
horizontal dilution, J ] 

**3<^4- [[ The particle and/or flu i d streams then falls in 

**** — channel — 2-9 — of th e — dilution treatment — chamb ers — 3rS^ The 

grovit-y — — gquqg — a — v 0r tlQQl — dilution — — fe^e — particlo 
and/or fluid otrcamo. ] ] 

[0056] A first one of the nozzles, namely nozzle 14A, will 

laterally project treatment fluid jet stream with velocity 
pressure effect [[- inject flui e V H or any other suitable fluid 
or particle jet, within the [ [ chann el] ] passageway 20 of the 
dilution treatment chamber 12 so as to cause a turbulence^ 
and move in all directio n s the different components of 
particle stream for another step of de-cohesion for [ ta - 
J fixing and/or treating [[ or a treatment of ]] the 
particle and/or fluid streams. The treatment fluid jet 
stream t [ fluid/part i clu -U . ju L.Li d ]] projected by the nozzle 
14A at a is of predetermined pressure depending of the 
adjustment of the pressure source and the nozzle gate 41, to 
produce the different jet s t ream impact forces through the 
particle stream to be mixed so as to have a variable effect 
relative to the size, mass and other characteristics of the 
particles and/or fluid streams. The nozzle 14A fluid 
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projects [ r ejects ] treatment fluid , or any other 

suitable fluid, at high pressure and low volume. 

C00593 i£ option, we can use the opposite transfer 

apertures [[ lateral out- j ^ fe»] 3 24 which are not used in the 
mixing process of the apparatus 10. The nozzles 14B and 14C 
are optionally used with the opposite transfer aperture 
[[ lateral Gullets ] ] 24 being blocked with the crate 26 . so as 
to create further turbulence, as it is contemplated to 
provide a plurality of the nozzles 14 to [[atoee]] create 
different rate of feire mixing of different components of 
particle [[ and/or fl u id ]] stream in the dilution treatment 
chamber [ [ channel -] ] 20, [[ or for ]] and treating the different 
component particle stream by the treatment fluid injected 
[[ and/or fluid ateeaag ] ] . Additional nozzles may also be 
added to the apparatus 10. 

tooso] Thereafter, the mix or treated matter, resulting 

from the mix/treatment of the particle and/or agent stream 

c [£lui "^ streams ] ] , continues its drop into the 

deconcentration [[ dilution ]] treatment chamber 12 toward the 
outlet 22. Also the transfer aperture are use for exiting 
the mix ed or treated particle stream . 

ADDITIONAL COMPONENTS OF THE APPARATUS 10 

tooei] it is contemplated to provide additional components 

to the apparatus 10 in order to optimize the separation of 
the particle stream into particle groups. 

tooszj Referring to Figs. 5 and 6, a lateral distributor 

is generally shown at 60. The lateral distributor 60 is 
positioned in the transfer chamber 30 of the transfer casing 
13. Referring more specifically to Fig. 6 in which all 
reference numerals are shown to simplify Fig. 5, the lateral 
distributor 60 is shown defining three upstanding sectors 
61, each converging to a segmented outlet portion 62. Each 
of the sector 61 has a respective collecting surface 63 upon 
which particles coming from the dilution treatment chamber 
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12 will be collected. An air flow outlet 64 is provided 
downstream of the upstanding sectors 61 to allow an 
appropriate flow of air, that will not impede on the lateral 
flow of air (or gaseous fluid) out of the lateral outlets 24 
of the dilution treatment chamber 12. 

[0063] More specifically, the lateral distributor 60 

operates with the principle that the distance traveled [ [by 
the — particles — esa - r - ricd — — feke — flow — e£ — a^ae — from — =fcfee — di lution 
tr e atm e nt — cha - mb eg — 3r£»] ] is a function of the particle size 
parameters (e.g., surface area, mass). Accordingly, coarser 
particles will travel a shorter distance than finer ones, 
whereby the coarser particles will be collected by the 
upstream sector 61. Therefore, a further particle group 
separation takes place with the lateral distributor 60, The 
hence separated particle groups are collected separately at 
the segmented outlet portion 62. 

[00641 Referring to Figs. 3 and 7, recuperation trays 70 

are provided below each of the transfer apertures [ [ lateral 
outlcta ] ] 24 of the dilution treatment chamber 12 . More 
specifically, it is possible that components of particle 
stream [ [ particle o ] ] that should selectively remain with the 
dilution treatment chamber 12 are deflected out of the 

transfer aperture [ [i^e^ei outlets ] ] 24. [ ^e- 

cnticipated — that ] ] These [ [ coars e r ] ] particles will not 
travel a long distance out of the transfer aperture 
[ [ lateral — outlcto ] ] 24 due to their oizc mass parameters- 
Accordingly, the recuperation trays 70 are provided to 
collect these particles, as they are positioned directly 
below the apertures 24. These particles are returned to the 
dilution treatment chamber 12 by the sloping shape of the 
recuperation trays 70. 

C0OS5J Moreover, the recuperation tray 70 illustrated in 

Fig- 7 [[ also cffccto — a-]] have various configurations also 
effects a particle separation. More specifically, the 
recuperation tray 70 e-s* has a first sector 71 and a second 
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sector 72. The first sector 7.1 collects the particles that 
should not have left the dilution treatment chamber 12 , 
whereas the second sector 72 collects rapidly falling 
particles, of a grade just below that of the particle group 
remaining within the dilution treatment chamber 12. It is 
pointed out that the second sector 72 is connected to its 
own outlet. 

[0O66] Also, the recuperation tray 70 may be pivotally 

connected at a bottom edge thereof to the wall of the 
dilution treatment chamber 12, This would enable adjustment 
of an angle of the recuperation tray 70 with regard to the 
vertical, as a function of the particle stream/ [ [particle 
group ] ] being selected [ [ separated ] ] . 

too67] Fig. ±2- 8 and ±Z 9 illustrate alternatives of the 

nozzle 14A [[ for use in the dilution px u ^i ^] ] . in Fig. 8, 
an impeller is shown at 80. m Fig. 9, a laterally 
reciprocating strainer is generally shown at 90. Both these 
alternatives will cause a dispersion and [[horizontal]] 
dilution of the particle stream. Other alternatives include 
fanG ' electrostatic or magnetic emitters (e,g., i n 
accordance with the type of particles stream being treated), 
as well as any mechanical or ultrasound system. 

C ° 067 ' a] * Fi g. 11 illustrate a transversal section of thp 

dilution treatment chamber 12, where is detailed the 

transversal movement of passag e way side wall 20, used for 
adjusting the cross sectional ar^ a of the dil ution treated*. 
chamber 12. • ' 

[0068] . it is also contemplated to inject additives to the 
particle stream being diluted in the dilution treatment 
chamber 12. For instance, an aperture such as one of the 
treatment fluid pressure-differential apertures 25 can be 
used, with a suitable injection system (e.g., [ [bie^e*] ] 
pressure source and conduit combination) to inject any kind 
of treatment a^ent [ [eei^ ( e.g., in tl m fo rm o £ a powdw )]] 
to the particle stream being diluted in the dilution 
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treatment chamber 12, ox to particle [ [ gro u ps ] 3 being mixed 
therein; 

Z00691 It is also contemplated to provide a plurality of 

the apparatus 10 in series, with a conveying system 
transporting/conveying the output of an upstream one of the 
apparatus 10 to a downstream one. Alternatively, a pair 
(or more) of the apparatus 10 may be positioned in parallel 
and /or share a common transfer chamber 34- 13 r to collect a 
specific componen t of particle stream [ [ portic - l - e — grou p] ] . 
In such a case, the transfer chamber 34 13 could be used to 
mix a , differe nt components of particle stream [ [particle 
g-roup] ] from a first dilution treatment chamber 12 with 
other components of particle stream [ [ a particle group ] ] of 
a second dilution treatment chamber 12. 

£0070] For instance, referring to Fig. 10,. an apparatus in 

accordance with an alternative embodiment of the present 
invention is generally shown at 10'. The apparatus 10 ' is 
similar to the apparatus 10 of Fig. 1 in that the apparatus' 
10 T has a dilution treatment chamber 12, nozzles 14 (herein 
four nozzles for the dilution treatment chamber 12), and a 
pretreatment module 15'. The pretreatment module 15' shows 
a different shape (e.g., with a conical slide 53'), but 
operates in a fashion similar to that of the pretreatment 
module 15. The apparatus 10' has a transfer chamber 
[ [racing] ] 13' in which a secondary separation and/or mix 
and/or treat is performed. 

10071] More specifically, the transfer chamber [[casing]] 

13' has a transfer plate 100, a dilution treatment chamber 
102, nozzles ■ 104, and a second transfer chamber 
rr ouboaoii*? ]] 106. The components of particle ^r^m 

[[ particle yio up j]- reaching the transfer chamber [ [casing]] 
13' from the dilution treatment chamber 12 will drop into 
the inlet of the dilution treatment chamber 102, or will 
settle onto the transfer plate 100, to then reach the inlet 
of the dilution treatment chamber 102. 
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100*723 Optionally, the transfer plate 100 is provided with 

a vibrator 108 so as to avoid having particles collect 
thereon. The transfer plate 100 could also be provided with 
a low adherence coating, such as PTFE. 

[0073] The dilution treatment chamber 102 is illustrated 

having the nozzles 104A, 104B, and 104C. The nozzle 104A 
serves the same function as the nozzle 14A of Fig. 1, namely 
to distribute [ [ break — down ] ] the particle stream [ [ group ] ] 
that has reached the dilution treatment chamber 102. The 
nozzle 104A can be replaced with other devices, such as 
those illustrated in Figs. 3r3- Q_ and 9* 

[0074] The nozzles 104B and 104C serve the same function 

as the nozzles 14B and 14C of Fig. 1, and are thus 
positioned opposite the transfer aperture [ [l ateral 
ou tlot g ] ] 110, through which selected components of particle 
stream -a- [ [ pa r ticle group ] ] will be forced out , to reach the 
transfer chamber [ [ 3 ub casin g] ] 106 and settle therein. The 
removed particle [ [ group ] ] will exit through outlet 112, 
whereas the remaining particles [ [ group — a^ omaining — in — fc**e 
dilution treatment chamber 10 - S ] ] will exit through dilution 
treatment chamber outlet 114, Recuperation trays 116 are 
adjustable similarly to the recuperation trays 70 of the 
preferred embodiment. 

[0075] Accordingly, the output of the apparatus 10 T are 

three different components particle groups, with their 
separated and/or mixed, and/or treated 4rke- particle group 
exiting from the passageway 20, 102, and transfer chamber 
[[ oubcaa i ng ] ] 106 [[ being the finest ]]. It is pointed out 
that the treatment fluid jet stream [[ g - aacoua fluid ]] output 
of the nozzles 14 and 104 is adjusted in view of the desired 
3i2e . Process of the stream of particles selected [ [particle 
groups ]] , The dilution transfer chamber [ tea-s-i**^] ] 13' 
[[ can be ]] are used for separating, mixing or treating, as 
described previously for the apparatus 10. 
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USES 

[0076] Amongst the various process that can take place 

with the apparatus !Q -lQ r of the present invention, it is 
contemplated to separate, treat, [ [ classify ( with an initial 
step of ^operation ) ] ] , mix, add, vaporize, clean, calibrate, 
or eliminate components [ [ finco ] ] from particle streams. 
Other treatments, such as painting, coating, sandblasting^ 
cleaning, and so forth can be effected with the apparatus 
10 -10' of "the present invention. Existing batch processes, 
such as the injection of gas or chemicals into soft drinks, 
can be converted to continuous processes using the present 
invention . 

[Q077] The differential velocity pressure in the dilution 

treatment chamber 12 can be controlled electronically and 
the apparatus 10 may be combined to magnetic, electrical, 
ultrasound, electronic, and electromagnetic systems* 

[0078] The apparatus 10 -10' can be used with all kinds of 

materials, such as: mineral, vegetable, biological, or 
organic aggregates, as well as with fertilizers, treatment 
or transformation residues, waste, food products, drugs and 
other pharmaceutical products, powders, agriculture related 
products, chemical or metallurgical products, compost, 
plastics and composites, paper, soil and bio-soil, ashes, 
crushed stone, ceramics, coal, and any kind of suitable 
elements . 

[0079] The apparatus 10 -10' of the present invention is 

relatively small. Accordingly, it is possible to place the 
apparatus 10 -10* at various parts of a process due to these 
advantageous features. The apparatus 10 -10' enables large 
quantities of particles/ [ ] streams to be treated in a 
relatively limited amount of space, with little wear of 
material, low energy consumption and, in some embodiments, 
no moving parts (i.e., depending on the choice of the type 
of dilution) . 
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[ooeoj The apparatus 10 -10' can be used gig part of a 

multi-step or multi-pass process. [ [ Moreover — although, ] ] 
For instance , the preferred embodiment includes only a 

transfer chamber 13, 1Q6 / [ [ settling cavity ] ] for the 

collection of the selected particles, [ [a** — outflow — &€ — 
for th e— p article o remaiMrng in ousp e ns -ar on can bo added ao an 
option -] ] . The apparatus 10 -10' is made of rigid materials, 
such as metals, polymers, and so forth . It' is pointed out 
that aside from the slide 53, the apparatus 10 -10' goes 
through limited wear. 

[0061) It is within the ambit of the present invention to 

cover any obvious modifications of the embodiments described 
herein, provided such modifications fall within the scope of 
the appended claims. 
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I CliAIM: 

^ " C tftn — oppoxatus — foi — ooparating — a — particle — atrcam 

intfr particle-^oups, — -e oinprisin^ H 1 

t Ca ^i4rt4=ofi — treatment: chamber defining en* 

^standing channel having a particle inlet at a top end/ and 
a first - particle group outlet at a bottom end, — the channel 
being adapted to reactive a particle ot^am at the particle 
inlet aueh that the particle stream fallo toward the f irat - 
partic r L - o - group outl e t - ; -] ] 

t to t-ranafei oaair> g adjacent *e fche dilution 

treatment chamber and defining a transfer chamber adapted to 
receive - a S e cond particl e group; ] ] 

t — least e«e oocond poxtiele groa p outlet 

laterally poaitie / ncd with — respect — fee — — ehann e l — e£ — fcfee 
dilution treatment □hambcr and allowing fluid communication 
between the tranof Qr chamber and the channel, ] ] 

CI* diatributo-e is <=4*e e frannel betv/ecn t4ie 

particle inlet and the at l eauL one o^ond particle gr o up 

outlct ' breaking ekw* fcfee particle strea m enwi 

diotributing the particle, otreara over -a ourf aoc area of the 
channel; — a**d] ] 

[l ot lcaat o ne fluid flow aperture in the diluti o n 

treatment — e hamber — and below th e — distributor/ adapted feo 

create g - fluid flow Ic L w^n the tranafer chamber and the 
channel co qa t u entrain g second particle - group from the 

etennel throu^ second particle gro ^ p w rtlet to the 

transfer efe aa te ^iUi a first particle group remainin g ii . 

cha * n ^ for CiLiting thr o ugh the fix jt - particlc g^e^ 
outlet, the nrn n t iu L il n y a dap ted to be c onnected t o - a 
pooitivo prcoaurc source t u c reate the fluid flov,. ]] 



5-5 f C^fee ap paratus according fee oioim 1, 



-further 



*ompriaing n r r cti L dUn n rt mojgl, at the p aiM .de mig o £ 
^dilution trca UL U Member, to guide thu puitklc j llu oi l 
and to uau a i n I n j ., lL al Jll uLx un n ~ t , p r „,, l l u l u i rt WN> M fcr „ • 

f[ ffho ^PP^tno ace u iding to ete^t ^ uii c^l u fefre 
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downwardly toward fete- — particri re inl e fc the dilution 

treatment — chamb e r — £e*r — guiding — — c - ccclarating — a — particl e 
*>fc - rcam to th C — dilution treatment — chamber, — and a — defl e cting 

ourf ace betwe e n fetee slide — t**e — p o - rticle drnlct #o-ir 

fe *c*i - kixig down — fcfce — particl e — otream — a«d — — impacting the 
horiaoirtal dilution to the particle at 2? com. ] ] 



£ IZ&e — apparatus — accordiug — to — claim 1, — wherein — &tr 
least o ne of the fluid flow apci-turco is -good to inject an 
a ts kiitive into the firot particle group s] ] 

[[ The apparatus according to claim 1, wherein the 
3rG,aot one — second fiarticle - group outlet and the - at leapt 
one fluid — — torture — are horizontally — aligned — — 
oppooite — o-i- dCG — &€ — fefce — e kannel — — — dilution — treatment- 
ohambe-g-r] ] 

C[^te — apparatus — according — to — claim 5, — wherein a 
noscle — adapted — to — fee — connected — fee- — the pooitive prcaaure 
oourcc io connoted to the fluid Iluw aperture ao aa to 
■ inject fluid in the channel to create the fluid flow between 
the' channel and the tranofcr chamb e r ] ] 



C [ ghc apparatus according - to claim 1 - , — wherein the 
distributor — — an — ap^^^ — laterally pcoitl u ued — in the 

channel, & fluid injc cL i ui * noggle adapte d fee fee 

e en nnntn d to fefee pooitive pj i cojuil. J uu rcc and connected l-o 
th n dilution qp .xL urc l u i inj e cting fluid in the channel uf 

« »o- dil u tion tic aU ient etobe^ fo - r breaking dotm L h e 

particle jtroam and cM otributing the pgj , Uulo ctrcam a 
ourf ace area of the channel. ] ] 

^ £t ^ c a PP° rntn 1 linu lu L. U .m 1 ; wherein fehe 

diotrib uL or h n , ^ u£ u. n ^Qll , i t ,n ulL xu .u u ua ayatcma u d 
a reciprocating atraincj.. ] ] 

^377 ri **^ opparatuj □ ooordi.ig to fu^ther- 

^mpriaing □ r-cjup^ M pn txaj, ,p 0j ; L : u il t d out u £ Lke 
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channel — i-^ — the tyonofci chamber and — below — fc-he — accond 

particl e - group — outlet — for collecting — particlcg of — the — f irg - te 
particle group deflected or forced-out of the channel by the 
flow of fluid, — and for- returning the parti - clco of the firot 
particle group feo—a remainder of the firat particle group » ] ] 

[ [¥fee — apparatus — according — =be — claim 1, — wherein the 

tranjf er — caoing hao — — outlet at a bottom end thereof, for 

collecting the s e cond particle — gr < »up received i** th e 

tiansfci — o - aoing. ] ] 

"3=3^ [ [^3Phe — apparatua — according to — claim 1, — therein the 

fe- ronof er — chamber — e# — the — tegonofer — e o^ i- n - g — i^s — oegmented — into 

■ toterally adjacent upatanding roccptaolco fee furth e r 

acparatc the ocoond particle — group -according to trhc distance 
over — which — tefee — particl e s — e£ — fc^e — ge e o- n d — particl e — group — a*?e 
e ntrained by the flow of fluid, ] ] 

-i-2-= [ [A — method — £e*? — ocparating — a — particle — stream — into 

p a - rticle groupo, compri s ing the 3topo ofi ] 3 

[ [ i) vertically — diluting — fcke — particle — otrcam by- 
directing the particle otrcam to a falling condition within 
a channel/ ] ] 

C t^H b locking the particle otxeam — by 

inabjccting the particle — otrcam to later - al forc ee — oo a - a — fee 
distribute — the — article — o - treaiu over — a — surface — area — of the 
e hann e l; ] ] 

t tiiiJ entraining — a particle — group — way from a 

r emainder of the particle otrcam by creating o fluid flow of 
predetermined magnitu de — acroa - 3 — the particle stream in — gai4 
falling condition; — a-nd ] ] 

[ collecting - — ^he — particl e — group — and the 

remainder of the particle stream at separate locations. -] ] 






t [54^ recthod— — according to claim 




comprising- 




12 , further 


otream — hy- 


step — e£ — horizontally — diluting — 


the — particle 




pr-ovidzng — a — nonaont&j; — velocity — fee- 


the — particle 



otrcam prior to atep i), ] ] 
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[ [S^ method — according fee claim. 12, wherein 

o - t - op ^ kH — drifrcAu<to» injecting a fluid into th e- - particle stream 
fee — break — down — 3aid — mass ' — and— d* - o tribute — fefee — particle — fltrcom 
ov e r the 3urface agea of the channel. I ] 

^=^= C [ The — method — aooording — fee^ — claim - 12 > wherein — step 

— includes - collecting the pag - t - ielc group into at - least two 

e orticlc oubgroups — by — p roviding — afe — ieee4= — fewe — collecting 

locations for the particle gr^up, — ao Q3 to collect particl e s 
in tte — oubgroupo according to u — distance — of ontrainmcnt of 
fe frc particles. ] ] 

ie - £ £An — apparatus — £e* — &fe — 3 rca3t — one — e^ — mining — a-»4 

treating particle and/or fluid atreamo? comprising - ! -] ] 

t dilution treatment chamber — defining a» 

ups t anding — channel — koving — s^t — inlet — a^fe — ct — feep — end, — aftd — a** 
outlet y the — chann e l — feeing — adapted to receive — said particl e 
and/ or — fluid — o - t - rcams — afe — fefce — inlet — such — fefee^ — oaid particle 
and/or fluid streams - fall toward the outlet; -] ] 

[ [ at l e a - ot - one fluid flow ap e rture in the dilution 

treatment — oh amber, ada^*&d — fee — create — a — general -l-y — lateral 

flow of at leapt one of a fluid and particle jet ifithin the 
■ ehanncl to cr e afe e — a turbulence — in the channel for at least - 

°^ — mining oaid — particle — - and/ or fluid otreaiua and 

treating — said particl e — and/or — fluid — otrcamo — 7 — irfeej»efey a- 

mixture and/or treated matter will ejiit the channel at the 
e at lot; and ] ] 

1 — positive — prcoour e sourc e connected — fee- — fefre 

fluid flow aperture to — ercate t - fe e — lateral flow of the at - 
leapt one of th - c fluid and the particle jet. ] ] 

17 - £ [3H*e apparatus according fee claim 10, farther 

comprisi - ng a particle protrcatmont module at the inlet of 

dilution treatments chamber, fee eeuoe a horicontal 

dilution of oaid particle and/or fluid streams. ] ] 

c [ The appgratuo according to claim 17, wherein th e 
particl - o prctrcatment module hao at least one elide portion 
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slepift g downwardly toward fete inlet e£ fete dilution 

treatment — chamber — for — guiding — ooid — particl e — and/or — fluid 
s - t -ge ari ft s — fee — fete — dilution — treatment — c h amber , — and — a — deflector 
surface — between — fete — slide — a**d — fete — inl e t — #e>ss — b - roafring — d e w ft 
oaid — particle — andfai — f - luid — streams — a**si — £e*£ — imparting — 
fe or -a recntai dilution to oa - id particle - and/or fluid streams, ] ] 

£ [^te — appara t us — according — fee — claim 1(5, — w herein — a 

nozzle — inter - eonncct o — the pr - cooure — sourc e — fee — fete — fluid — flow 
aperture ao aa to create the flow of fluid in the - channel ■ ] J 

^ • ■ • [ [A method — for at leaot one — c - f - treating end mi«i**g 

particle and ? ^ - fluid 3tre-amO', compris i ng the otepg of : 3 ] 

C — vo - rtically diluting particle and/or fluid 

stroamo — by — directing — particle — and/or — fluid — stream — fee — a- 
fe^L - ling condition ; ] ] 

I [ ii) creating a — latera l — flow — — fluid — and/ e^ 

o - particle jet aoroaa — fe h - e particle and/or — fluid streams in 
oaid — falling — conditio — £er — — least — &«e — — mixi - R e* — fete- 
particle and/or — flui d — atream3 by — a — turbulence — resulting 

& po™ — fete — lateral — flow — e- f - fluid — a nd/or — particle — j-efe-? — and 
treating oaid p a rticle and/or -- fluid atrcoma; — aod] J 

1 1 iii) collecting — fete — m - iitture and/or treated 

matter be ^ ow the lateral flow - . -] ] 

' [ £5te method — - according fee claim 20, further 

comprisift^-^ — o£ — horlcontall - y — diluting — fete — particle 

and/or fluid iXL - reains by providing g horizontal velocity to 
fe te partiqie and/or fluid ntroams prior tiptop iK -3 ] 

h method for processing a stream of particles 

havinc * — a cross-sec tional area, the ' stream of particles 

fl owing substantially along a stream flow direction, said 

m ^ thQd comprisi ng: directing a diluting flow of fluid 

towards the stream of particles, the diluting flow of fluid 

flowing substanti ally along a diluting flow of fluid 

direction, the diluting flo w of fluid having a velocity and 
d ^ n3it y — such that the velocity pressure of the fluid 
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produces a diluting impact force on the particles causing 
the particles to move in a direction substantially parallel 
to the diluting flow of fluid, thereby increasing the cross- 
sectional area of the stream of particles. 

23 * A method as defined in claim 22 , wherein the 

cliluting flow of fluid has a velocity and density such that 
the fluid produces a diluting impact force on the particles 
causing the particles to move over a first distance in a 
direction substantially parallel to the diluting flow of 
fluid while the fluid produces the diluting impact force and 
to., mo ve over a second distance in a direction substantially 
parallel to th e diluting flow of fluid after the fluid has 

produced the di luting impact force, the diluting impact 

force being of a magnitude and a duration such that 

~ the particles are substantially distanced from each 
other by the diluting flow of fluid; and 

" the sec ond distance is substantially larger than the 
first distance. 

24_= A method as defined in claim 23, wherein the 

diluting flow of fluid is a high velocity pressure jet 
stream. 



^ A method as defined in claim 22, further 

comprising dilut ing the stream of particles by accelerating 
the stream of particles substantially in the stream flow 
d irection after the fluid produces the diluting impact force 
on the particles. 



^ — method as defined in claim 25, wherein the 

stream flow direction is substantially parallel to 

gravitatio nal field in which the stream of particles is 
accelerated. 
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11^ ^ method as defined in claim 26, wherein the 

diluting fl ow of fluid direction is substantially 
perpendicular to the stream flow direction. 

28 - A — method as defined in claim 26, wherein the 

st ream of particles includes particles of a first type and 
particles of a second type, the particles of the first and 
second types having a mass, a size and a configuration so 

£ll£t move differently under the influence of 

aerodynamic forces, said method further comprising directing 
a separating flow of flu id towards the stream of oartielas, 
the separating flow of fl u id flowing substantially along a 
separating flow of flui d direction, the separating flow of 
fluid being a jet strea m having a velocity and density such 
that the velocity pressu r e of the separating flow of fluid 
produces a separating im pact force on the particles of the 
first and second types f the separating impact force being of 
a magnitude and a dur ation such that the particles of the 
first and second types a re separated respectively in a first 
and a second substream of particles, the first substream of 
particles including a high er proportion of particles of the 
first type relative to the total number of particles than 
the proportion of particle s of the first type relative to 
the -total number of parti c les present in the stream of 

particles, the second substr eam of particles including a 

h igher proportion of particles of the second type relf.fi v» 
to the total number of partic l es than the proportion or 
particles of the second type rela tive to the total number of 
particles present in the stream of Particles. 

29 • — '■ — gg£hod as defined in claim 28, whsrpin t-K- 

separating impact force on the parti c les of rh » second type 
is such that the separating flow of f1ll ld is j^^T^t 
stopped by frictional force, before ^c hino the 
substream of particles. : 

30. 



. .7 ~ method defined in claim 29, wherein <-Ka 

velocity, dimensions and density of -h, separa „- nn ^ZTTZ 
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fluid are such that substant ially no turbulence ig caused by 
the separating flow of fluid in the second substream of 
particles , 

31 - A method as defined in claim 30, wherein the second 

substream of particles includes substantially no particles of 
the first type and wherein the first susbstream of particles 
includes substantially no particle of the second type, 

32 : A method as defined in claim 22 , wherein the stream 

91 particl es flows in a casing 12, having a casing 

longitudinal axis, the casing longitudinal axis being 
substantially parallel to the stream flow direction, 

33 » ■ A method as defined in claim 32, wherein the force 
and duration of the diluting impact force is such that 
turbulence is created in the stream of particles, the 
turbulence mixing the particles so that the stream of 
particles is substantially homogeneous downstream from the 
diluting flow of fluid. 

A me thod as defined in claim 22 , further 

comprising; 

a - injecting a treatment agent in the flow of fluid; 
and 



b - treating at least in part the particles with the 
treatment agent. 



35. 


A method 


as 


defined 


in 


claim 


22, wherein the fluid 


includes 


a gas. 












36. 


A method 


as 


defined 


in 


claim 


35, wherein the gas 


includes 


air. 












37. 


A method 


as 


defined 


in 


claim 


36, wherein the gas 



consists essentially of air. 
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3iL An apparatus f or processing a stream of particles, 

said apparatus comprising: 

c - 5 substant ially upstanding dilution treatment 

chamber 12, 102, said dilution treatment chamber, 
defining a n upper chamber 21, end and an opposed 
lower chamb er end 22, 114, said dilution treatment 
chamber hav ing a chamber passageway 20 , extending 
between said upper and lower chamber ends; 

3* a source of compressed fluid; and 

e - 5 nozzle 14, 104, for creating a high velocity 

pressur e jet stream, said nozzle including 

a nozzl e inlet 4Q / in fluid communication with 
said source of compressed fluid; 

11 - * nozzle outlet 41, in fluid communication 

with sa id chamber passageway for releasing the 
jet strea m into said chamber passageway; and 

a nozzle passageway 43, extending between said 
nozzle inlet 4 0 f and said nozzle outlet 41, 

An appar atus as defined in claim 38, wherein the 

jet stream is a flow of fl uid flowing substantially along a 
flow of fluid direction inside said chamber passageway 20, 
the flow of fluid having a velocity, a cross-sectional area 
and density such that the velocity pressure of the fluid 

produce s an impact force o n the particles causing the 

particles to move in a dir ection substantially parallel to 
the flow of fluid while the fl u id produces the impact force, 
the particles moving over a first distance in a direction 
.substantially parallel to the f low of fluid while the fluid 
produces the impact force and mo v ing over * second distance 
in a direction substan ti ally parallel to the flow of fluid 
after the fluid has produced the impact force, the impact 
force being of a m a g nitude and a duration such that 

Z_, the particles are substanti a lly separated from 
each other by the f low of fluid; *nH 
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- the second distance is substantially larger than 
the first distance 

thereby increasing a. cross-sectional area of the stream . of 
particles . 

40 , An apparatus as defined in claim 39, wherein the 

stream of particles is accelerated by gravity below said 
nozzle output 41. 

41- An apparatus as defined in claim 40, wherein the 

flow of fluid direction is substantially perpendicular to the 
stream flow direction. 



42 - An apparatus as defined in claim 41 , wherein the 

force and duration of the impact force is such that the 
particles are mixed in the stream of particles so that the 
stream of particles is substantially homogeneous downstream 
from the diluting flow of fluid/ the particles being mixed by 
a turbulence created by the flow of fluid in the stream of 
particles , 

43 ■ An apparatus as defined in claim 42, further 

compri sing a treatment fluid ; source in fluid communication 
with said nozzle passageway 4 0, said treatment fluid source 
allowing to se lectively inject in said chamber passageway 20, 
a . treatment fluid for treating at least in part the 
particles ♦ 

i±i An appa ratus as defined in claim 43, further 

comprising: 

- 5 transfer chamber 13, 106, positioned 

substantially a djacent said ; dilution treatment 

chamber 12/ 102; 

- another nozzle including 

Z an other nozzle inlet 40, in fluid 

communicat ion with said source of compressed 
fluid; 
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2 other nozzle outlet: 41, in fluid 

communication with said chamber passageway 20; 
and 

- another nozzle passageway 43, extending 
between said other nozzle inlet and said other 
nozzle outlet; and 

- a transfer aperture 24, 110, extending between said 
dilution treatment- chamber 12, 102, and said transfer 
chamber 13, 106, said transfer aperture 24, 110, 
being substantially opposed to said other nozzle 
output 41/ with respect to said transfer chamber 13, 
106, said transfer aperture 24, 110, being 
substantially in register with said other nozzle 
output 4 1 ; 

- said other nozzle directing an other jet stream in 
the form of another flow of fluid coming from said 
source of compressed fluid towards the stream of 
particles, the other flow of fluid flowing 
substantially along an other flow of fluid direction 
in said chamber passageway 12, 102, the other flow of 
fluid having a velocity and density such that the 
velocity pressure of the fluid produces an other - 
impact force on the particles causing the particles 
to mov e over an other first distance in a direction 
substantially parallel to the other flow of fluid 
while the flu id produces the other impact force and 
to move over an other second distance in a direction 
substantially parallel to the other flow of fluid 
after the flui d has produced the other impact force, 
the other impa ct force being of a magnitude and a 
duration such that 

- — JE^ particles are substantially separated 

_from each other by the other flow of fluid; and 

Z — the other second distance is substantially 

larger th an the other first distance; 
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" the other ^"t and se cond distances are such 
that at least some pa rticles are projected 
through said transfer aperture 24 , 110, and 

±2^2 — said transfer chamber 13, 1Q6, by the 

other flow of fluid. 

An apparatus as' defi ned in claim 44, wh*r*-ir> ^ 



o ther flow of f i uid produced by t he other no, z l e 14, 104. h a « 
a velocity and a volume such that substantiall y no turbnl.n.. 
15 P rod ^^ ^ said transfer ch amber 13. 106, by the nth., 
flow of fluid. ~~ ~ 

— ^ — QJBEaratus as defined in claim 45, further 

comprising a pre-treatment m o dule 15, 15', provided over said 
dilution treatment chamber 12 , 102, for spreading the stream 
of particles in a substa ntially horizontal direction prior to 
entry in said casing passageway, 

12j An apparatus as defined in claim 46, wherein 

further comprising a dis tributor 55, selected from the set 

consisting of impeller, an ultrasound system, and a 

reciprocating strainer, said distributor 55 being located 

substantially upstream of said nozzle 14 and distributing the 
particle stream over a plane substantially perpendicular to 
the stream flow direction, 

An appar atus as defined in claim 45, wherein said 

dilution treatme nt chamber 12, 1Q2, and said transfer chamber 

-12* IPS, ar e separated from each other by a wall 23, said 

transfe r aperture 24, HQ, being formed into said wall 23, 

iJL An apparatus as defined in claim 4 8, further 

comprising a transfer aperture 24, HQ, closing device 
operable betwe en an open and a closed configuration, wherein 

- in said open configuration, said transfer aperture 
24 , 110 , is open so as so allow at least some of the 
particles and at least part of the flow of fluid to 
enter the transfer chamber 13, 106; and 

44 
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— closed configuration, said transfer 

aperture 24, 110, is close d with the gate 26, 206. so 
as so substantially prevent the particles and tb. 
flow of fluid from enter ing the transfer chamber. 

— An appa ratus as defined In claim 44, further 

comprising at least one r e lation tray 70, l QC At.Pri 
substantially adjacent and belo w S aid *r«n»fer apertur. 24- 
110, in said tran sfer c hamber 13, 106. for collecting 
returning particles falling t h ere into t o said ALlm-inn 
treatment chamber 12, 102, 

^ An apparatus as defined in claim 38, wherein said 

nozzle Lie 12iz further includes a diffusing body 44, 

positioned between said nozzle inlet 40, and said nozzle 
outlet 41, said diffusing body 44, creating a substantially 
uniform flow of fluid at said nozzle outlet 41, 

^ An apparatus as defined in claim 51, wherein said 

nozzle 14, 104, includes a gate 45, movable between an open 
positi on and a closed ' position, wherein in said open 
positi on, said gate is substantially retracted from said 

no2zle outlet and in said closed position, said gate 

substantially covers said nozzle outlet. 

53 ■ An apparatus as defined in claim 52, wherein moving 

said gate 45 , at a predetermined position between said open 
and closed positions controls the cross-sectional area and 
velocit y of the flow of fluid so that the velocity of the 
flow of fluid is a predetermined velocity and the cross- 
sectional area of the flow of fluid is a predetermined cross- 
sectional area, 

54j An apparatus as defined in claim 38, wherein said 

dilution treatment chamber 12; 102, and said transfer chamber 
13, 106, are substantially elongated and define respectively 
a chamber longitudinal axis and a transfer chamber 
longitudinal axis r said dilution treatment chamber and 
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' transfer chamber longitudina l axes be ing substantial! y 

parallel., 

— An apparatus as d efined in claim 54 f wherein said 

dilution treatment chamber 12, 102, is substantially 

parallelepiped-shaped* * ~ ~~ 

^ An appar atus as defined in claim 54, wherein said 

transfer chamber 13,106, is substantially Parallelepiped- 
shaped^ 

£L An appa ratus as defined in claim 38, wherein said 

dilution treatm ent chamber 12, 102, includes a movable side 

wa ±± of the passageway 20, movable in a direction 

substantially parallel to said flow of fluid, said nozzle 
extending from said movable side wall. 

An apparatus as defined in claim 38, wherein said 

source of compressed fluid includes a source of compressed 
air. 

59. An apparatus as defined in claim 3B, further 

comprising a pretreatment module positioned over the dilution 
treatment chamber, said pre -treatment module guiding and 
spreading substantially horizontally the stream of particles. 

60- An apparatus as defined in claim 59, wherein said 

pretreatment module 15, 15', has at least one slide portion 
sloping downwardly toward said dilution treatment chamber 12, 
for guiding and accelerating the stream of particles towards 
the dilution treatment chamber 12, 102, and a deflecting 
surface 51, between said slide portion 50, and said dilution 
treatment chamber 12, for spreading out substantially 
horizontally the steam of particles prior to entry in said 
passageway 20. . 

61- An apparatus as defined in claim 39, wherein said 

passageway defines a passageway cross-section, said diluting 
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flow of fluid dis trihnting th^ •s-h-r^™ - _ . . , 

^ T:ne stream o f particles over said 

passage way cross-section, ~~ 

? 
i 
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ABSTRACT 

APPARATUS AND METHOD FOR [ f SEfiftRft^G^g x^g rot ITOIIPIl'L UX 
PARTICLE CTREA H]] PROCESSING A STREAM OF PARTICLES 
[ [^ ARTICLE/FIiUXDg ] J 

5 apparatu s. em<3 ^ a ^ at ing ' g 

p nrriMn ^ am ii ^ c paili u lu gr u u W , ^Triging a dil uL i u n 
f rpnt m n nt u hu ii J^ rt.: r; nL u y a n L ip jL a^ in g cha nnel Lu iculI uu 

a particle i»Lie^ sre oh that Lho portlole j Li aam rail * 

toward a lirat parti c le . jroup outl e t fl transfer gaoiny 

10 * d 3 acQnt to the dilution L i „ihnnnf 3k a mfeeg nn : 1 d e fine a 
^^e^e tombcr to r ccd utt - occond particle gx u up ^^e^- 

Particle gr o up j outlets totcgal -i y p^itioncd with 

rC3pcct fee ^ channel and allow # -luid oomniuni cation 

therebetween. a diatribnt n r in Lhi cha nnel is provided to 

15 bre *" k down the particle stream eh^ fee diotribute the 

p or ticlQ otrcam over q jurfacc area u l L he channel. — F-Iuid 
a^ w - aporturca — et - oato a fluid flow between the — tranofeg 
chamber and the — ehonnol oo as — to entrain second particl e 
group to the transfer chamber with a first particle group 
remaining — i« — fefee — channel — — editing — through tlw — firot 
particle group outlet. The apparatus and method in qloo ujed 
■ to mix/treat pa r tdclo otroamo/f luida - 1 ] A method and device 

for processing a stream of particles, the stream of 

particles flowing substantially along a stream flow 
25 directi on. The method includes: directing a diluting flow of 
fluid toward s the stream of particles, the diluting flow of 
fluid" flowing substan tially along a diluting flow of fluid 
directio n, the diluting flow of fluid having a velocity and 
density su ch that the velocity pressure of the fluid 
produces a diluting impact force on the particles causing 
the partic les to move in a direction substantially parallel 
to the dil uting flow of fluid a method for processing a 
stream of particles, the stream of particles flowing 
substantially along a stream flow direction^ 
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